A NEW ANTIBIOTIC SF-2370 PRODUCED BY ACTINOMADURA Sir:
A new indolocarbazole antibiotic SF-2370 has been found in the culture broth of Actinomadura sp. SF-2370 which was isolated from a soil sample collected at Shimizu, Shizuoka Prefecture, Japan. The antibiotic is weakly active against some bacteria and fungi. In this communication, the isolation, characterization, and structural elucidation by the spectral studies are reported.
Actinomadura sp. SF-2370 was cultured at 28°C for 5 days in a medium (600 ml) containing glucose 1.5%, wheat germ 1.0%, corn steep liquor 1.0%, Pharmamedia (Traders Protein, Buckeye Cellulose Corp.) 0.5 %, CaCO3 (adjusted to pH 7.0) 0.3% in a 1-liter jar fermentor. Vegetative inoculum, 20 ml (3.3%) grown on a rotary shaker for 7 days at 28°C in a medium containing glucose 2.0%, wheat germ 1.0%, peptone 0.5%, yeast extract 0.5% and CaCO, (adjusted to pH 7.0) 0.1 % was used. The antibiotic was assayed by the paper disc method against Micrococcus luteus.
The culture broth was filtered at pH 7.8 and the antibiotic in the mycelium was extracted with 70% aqueous acetone (500 ml). The extract was concentrated to remove acetone and the antibiotic in the concentrate was extracted twice with EtOAc (250 ml). The extract was dried on Na2SO4 and concentrated to give an oily residue. n-Hexane was added to the residue to give the precipitates (286 mg). The precipitates were chromatographed on a column of silica gel (60 ml) developed with chloroformEtOAc (10: 1) to yield a pale yellow powder (216 mg). The powder was further purified by preparative TLC using EtOAc (Rf 0.31) as a developing solvent. 1H NMR spectra of SF -2370 (1) and its derivatives.
Chemical shifts (ppm), J, Hz The UV absorption spectrum suggested that SF-2370 (1) has an indolocarbazole moiety of staurosporine produced by Streptomyces sp.2-4) Eight protons on the ring A and E were assigned by 1H-1H decoupling experiments and all carbons bearing protons of 1 were assigned by 1H-13C 2D NMR experiments as shown in Tables I and  2 . Twelve quaternary carbons were also assigned by 1H-13C long range couplings which were confirmed by long range selective proton decoupling experiments, as shown in Table 2 . It was suggested that hydroxyl and methyl groups in the sugar moiety (ring G) are located on C-3" and C-4", respectively by their chemical shifts (OH 5.41 s; C-3" 85.7 s; 5"-Me 22.8 q, 2.16 s).
The hydroxyl group on C-3" was acetylated with acetic anhydride in pyridine at room temperature for 2 days to afford a mixture of the monoacetate (2) From the NMR of 1, 2 and 4 (Tables 1 and 2) , both methoxycarbonyl and hydroxyl groups were substituted to C-3"; the large shifts of 2"-methylene protons (1.47 dd, 2.93 dd) in 4 to the high field and the shifts (2.16 dd, 3.96 dd) in 2 were explained by deshielding or shielding effects based on elimination of the ester methyl group or introduction of the acetyl Table 2 . 13C NMR spectrum of SF-2370 (1). group. Remarkable 1H-1H NOE were observed at 4-H by irradiation of 5"-Me and also 4'-H by 1' ' -H. The structure of the ring F was deduced to be a five-membered lactam from the chemical shifts of 1 (Tables 1 and 2 ). From the above-mentioned NMR experiments, the gross structure of SF-2370 was deduced to be 1. More details of the structural elucidation will be reported elsewhere.
The antibiotic showed weak antibacterial and antifungal activities as shown in Table 3 . Protective effects against rice plant diseases in a green house test caused by Rhizoctonia solani (86 % at 200 ppm), Xanthomonas compestris pv. oryzae (96 % at 12.5 ppm) and Pyricularia oryzae (87 % at 400 ppm) were observed. No acute toxicity of the antibiotic was observed at 300 mg/kg in mice intraperitoneally.
